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ABSTRACT
After officially declared as a pandemic by the World Health Organization (WHO), drastic measures to 
restrict human movements to contain the COVID-19 infection are employed by most of the countries. 
Maintaining high personal hygiene by frequent handwashing and be vigilant of clinical signs are widely 
recommended to reduce the disease burden. The national and international health agencies, including the 
Centers for Disease Control and Prevention (CDC) and the WHO, have provided guidelines for prevention 
and treatment suggestions. Here, in this brief article, based on available clinical information, the author 
discusses why handwashing could be protective of COVID-19 infections. Although a detailed and in-depth 
discussion of various preventive and protective measures is beyond the scope of this article, this review will 
focus on the utility of frequent handwashing in minimizing the risk of spreading COVID-19 infection.

Keywords: acute respiratory tract infection, hand hygiene, decontamination, influenza, behavior change, 
handwashing, hygiene, community, hand sanitizer, influenza infection, influenza transmission, acute 
gastroenteritis, children, health education, respiratory illness, low- and middle-income countries

INTRODUCTION

Handwashing is an age-old concept. Antoine-
Germain Labarraque (March 28, 1777–December 9, 
1850), a well-known chemist and pharmacist of 
France, in the mid-19th century, first revealed that 

hand cleansing could decrease the occurrence of 
puerperal infection, fever, and maternal death rates.1 
Later in 1847, Hungarian physician, Dr.  Ignaz 
Philipp Semmelweis (July 1, 1818–August 13, 1865), 
realized that contaminated hand is the major source 
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of transmission of contagious diseases. He intro-
duced and made obligatory for all hospital staff  
irrespective of the position, including medical 
students, that all must wash hands with chlori-
nated lime water before and after examination, 
resulting in large improvements in death rates.2–6 
A meta-analysis reported that good hand hygiene 
prevents gastrointestinal and respiratory diseases 
by 31% (95% confidence intervals [CI] = 19%, 
42%) and 21% (95% CI = 5%, 34%), respectively.7 
This additionally reported prevention of infec-
tious diseases was achieved through non-antimi-
crobial soap.7 Multiple systematic reviews of 
handwashing strategies revealed that school 
absenteeism among school-going children in low- 
and middle-income (LMICs) and high-income 
countries (HICs) reduced the incidence of acute 
respiratory tract infection (ARI), including influ-
enza and pneumonia, and acute gastrointestinal 
illnesses in community situations.8–12 Although 
the issue of handwashing remains the same to 
combat global epidemics, it is important for both 
HICs and LMICs. Additionally, health profes-
sionals and other specialist healthcare stakehold-
ers around the globe facing COVID-19 went 
through the reality of the current pandemic and 
advocated that specific methods, line of attack, 
and interpolations to face the global threat 
should be community- and country-specific. 
Hence, three aspects are indispensable: “(1) 
Reinstatement from countries with ongoing com-
munity transmission; (2) the need for extensive 
testing capacity and widespread community test-
ing, and (3) an adequate supply of personal pro-
tective equipment (PPE) to protect healthcare 
workers.”13 Thereafter, the robust countrywide 
public health structures based on primary health-
care (PHC) are critical constituents of strong 
health systems and remain as the first line of 
combatant against the threat of any pandemic 
outbreak of diseases as the current COVOD-19. 
Finally, strong public health competencies and 
 setups need to adopt PHC programs at both 

community and national levels for effective man-
agement of any global public threat.14–16

IMPORTANCE OF HANDWASHING IN 
INFECTION CONTROL

Hands generally remain dirty and contain 
pathogenic microbes.17,18 Microbes, generally 
Enterococcus and Enterobacter spp., possibly from 
fecal source, were isolated in 44% without hand-
washed samples.19 People often touch their eyes, 
nose, and mouth, but are not aware of harms of 
such acts. Microbes are transferred from hands to 
eyes, nose, and mouth, thereby get into the system 
to develop infectious diseases. Statistics show that 
handwashing with running water reduces micro-
bial contamination significantly (P < 0.001).19 One 
meta-regression analysis comprising 42 studies 
has revealed that handwashing alone minimizes 
the risk of diarrheal diseases by 40% (risk ratio 
0.60; 95% CI 0.53–0.68); however, the adjusted 
result was 23% (risk ratio 0.77; 95% CI 0.32–1.86).20 
Three precautionary health practices, that is to 
say, wearing face masks, regular handwashing, 
and home disinfection to improve overall public 
health status, were widely used during severe acute 
respiratory syndrome (SARS) in Hong Kong 
11.5%–84.3%; 61.5%–95.1%, and 36.4%–80%, 
respectively. These measures had effectively 
reduced the risk for transmission (adjusted odds 
ratio [OR] was 0.58–0.36). These protective 
hygienic practices were significantly operative in 
restraining community spread of the SARS respi-
ratory virus.21–23 Another quantitative systematic 
review regarding respiratory infection comprising 
19 “MeSH terms (acute respiratory infections, 
respiratory disease, respiratory illness, sinusitis, 
common cold, otitis media, pharyngitis, influenza, 
coryza, laryngitis, epiglottitis, croup, pneumonia, 
bronchitis, bronchiolitis, pertussis, and whooping 
cough)” reported that hand hygiene practice was 
correlated with lower respiratory microbial trans-
mission and illness. Additionally, hand hygiene 
practice reduces the risk of acquiring respiratory 
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infection and it ranges from 6–44% (pooled value 
24% [95% CI 6–40%]), with a relative risk of 
1.19% (95% CI 1.12–1.26%), and the possibility 
of acquiring respiratory infection with no hand 
hygiene practice being 16% (95% CI 11–21%).24 
Hence, maintenance of proper hand hygiene is 
considered as a significant preventive strategy for 
controlling infection in both hospital and commu-
nity settings.24–28

Finally, “clean care is safer care.”29 World 
Health Organization (WHO), World Alliance for 
Patient Safety, and several supervisory, con-
trolling, and endorsing organizations have rec-
ommended that hand hygiene is a significant 
pointer of safety, superiority, and excellence and 
ensures utmost care provided at any level of 
healthcare program, because there are consider-
able data available to establish the correlation 
between good hand hygiene practices and low 
healthcare-associated infection (HCAI) rates.30–32

A BRIEF OVERVIEW OF COVID-19

Coronavirus disease 2019 (COVID-19) is a 
viral infection, instigated by the previously 
unknown SARS coronavirus-2 (SARS–CoV-2) 
that was first identified as an epidemic in the city 
of Wuhan, the capital of Hubei province in 
China, in December 2019.33,34 COVID-19 is 
 categorized as a respiratory disease resembling 
influenza with symptoms such as dry cough, 
fever, exhaustion, ache and pain, sore throat, 
and  shortness of breath. A few affected people 
have also reported diarrhea, nausea, or a 
runny nose, and in more severe cases, pneumonia 
and an acute respiratory syndrome that could 
lead to death.35,36 This new virus imposes sub-
stantial public health catastrophe by causing the 
SARS, life-threatening pneumonia, and multi- 
organ  dysfunction.25 COVID-19 spreads with a 
much higher rate than its two progenitors, 
which are SARS–CoV and Middle East respira-
tory  syndrome coronavirus (MERS–CoV); none-
theless, it  possess lower fatality than an earlier 

family member.37 On March 11, 2020, WHO offi-
cially declared COVID-19 a pandemic.38 The 
pathologic mechanism of COVID-19 is not clear, 
and therefore the effective intervention strategy 
could not be developed yet. Despite the advan-
tage of scientific setup and resources, many 
European countries and the USA are finding it 
difficult to combat this pandemic, resulting in 
higher casualties. The healthcare situation of 
low-resource LMICs is even worse and vulnera-
ble. The archetypal protocol for the management 
of COVID-19 patients is supportive healthcare as 
no effective anti-COVID-19 therapy is yet avail-
able.39 Consequently, self-protective procedures 
are the most effective methods to safeguard the 
community from COVID-19.40 The current focus 
of healthcare programs in LMICs and HICs to 
save the lives of COVID-19-infected patients is 
mostly achieved through different preventive 
measures.40,41

The current globalization of our planet is rap-
idly progressing and has consistently changed 
almost every aspect of human life, interrelated 
with high international traveling. Hence, health 
issues, especially infectious disease management, 
became enormously tricky to control and pre-
vent  spread of diseases. Additionally, current 
COVID-19 pandemic’s biorisk alleviation actions 
have become a significant challenge for national 
and international health governing bodies.42–44 
Consequently, COVID-19 has become a total 
global public health catastrophe of the current 
century and the greatest health challenge that 
humans have encountered since the Second World 
War.45 On the other hand, ironically, the global 
management of COVID-19 pandemic policy 
planning was not based on public health con-
cerns. Rather, worldwide, political, governmen-
tal,  national, and international leaders have 
 principally prioritized and depended on mathe-
matical  models such as descriptive epidemiol-
ogy, viral  dynamics, and human behavioral 
 factors.46 This  research study recommends that 
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no mathematical model alone has the inherent 
strength to fight a pandemic such as COVID-19.42 
At this moment, around the globe, policy makers 
and government authorities are primarily con-
centrating on minimizing COVID-19 deaths 
alone; instead, the focus of policy planning 
should be on the overall improvement and 
strengthening of public health status-based PHC 
for maximizing health and well-being.16,46–48 
Moreover, the current policy makers’ healthcare 
strategy is basically focused on the prevention 
COVID-19 mortality; hence, almost all health 
system performances and other health issues have 
been reduced vividly; subsequently, the mortality 
rate because of other health conditions has 
increased intensely.49 The escalation of COVID-
19 pandemic in LMICs has brought (or come) to 
light that enormous differences exist in accessing 
healthcare within the community and country. 
However, social and healthcare equity can ade-
quately safeguard  millions of marginalized peo-
ple around the globe.49 Another study has 
reported that around 55–60% of global popula-
tion (roughly 4-billion plus people) work in infor-
mal sectors without any social security or 
assistance, and only 20% of people without jobs 
have jobless welfare assistance.49,50 Hence, this 
pandemic reminds LMICs that “social protection 
is, therefore, an indispensable mechanism for 
delivering support to individuals during the crisis 
by providing access to healthcare and protecting 
against the massive losses of income resulting 
from the deepest economic downturn since the 
Second World War.”51

IMPACT OF COVID-19 ON HEALTHCARE 
SYSTEM AND BEYOND

Governments around the globe are imple-
menting the most histrionic intervention policy 
and planning for the prevention of the current 
COVID-19 pandemic to save the infected 
patients.52 Public administrations of almost all 
countries of the globe are executing multi-level 

preventive measures from mandatory face masks 
in public space to total lockdown to stop trans-
mission COVID-19.53–56 Currently, the healthcare 
system, especially in LMICs, is already stressed 
to manage both communicable and noncommu-
nicable diseases;57–61 therefore, it is evident that to 
handle such an enormous public health challenge 
triggered by the pandemic of COVID-19 will go 
beyond health and illness.57–62 This pandemic, 
besides being a human tragedy, has a colossal 
devastating financial impact on both LMICs and 
HICs, although it has been reported that the 
COVID-19 fatalities have skewed to elderly popu-
lation who are not active working force of the 
society. Most of the confirmed cases of COVID-
19 (86.6%)63 are aged between 30 and 7945 years. 
The WHO mission revealed that in China, 77.8% 
of the confirmed cases as on February 20, 2020 
were aged between 30 and 69 years.64 Moreover, 
the principal earning member of the family has 
lost his/her wages either because of sickness or 
mortality. In LMICs, the significant workforce 
comprises daily-based manual laborers; they 
obtain wages on daily basis, which means no 
work no pay. Additionally, employers never take 
any responsibility when their staff  is sick or has 
an accident, even at workplace. Many of these 
LMICs do not have any old-age retirement bene-
fits. Moreover, many informal sectors do not have 
paid leave programs and health benefit plans. 
Consequently, these manual laborers continue to 
work even if  gravely sick, otherwise the whole 
family will starve. Thus, many experts around the 
globe think that even if  people are saved from 
COVID-19 pandemic, there would be a high level 
of morbidities among marginalized communi-
ties.65 Again, either public authority or business 
house impose closure of almost all factories, 
 markets, shops, schools, etc., except essential ser-
vices such as food and medicine shops, to prevent 
the community spread of COVID-19 virus, and 
to protect people. Stay home strategies protect 
people from the COVID-19 infection, but another 
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truth of life comes in picture, that is, COVID-19 
acts as a double edge sword. In this background, 
it is expected that almost all supply chains will 
be  affected soon because of the COVID-19 
 lockdown.66 Nevertheless, the most concerning 
one is the food supply chain interruption. It is 
described as “the biggest impact that COVID-19 
is having on the world’s agricultural system is that 
of manpower displacement, especially for migrant 
workers.”67 The major food grain of Asia is rice; 
usually, its planting season is from the end of 
April to May. Rice plantation requires a lot of 
manpower. Typically, the migrant workforce ful-
fills this need during the plantation season. 
Additionally, the Asian cultivation process is still 
dependent on manual labor, not yet mechanized 
as in the modern world. COVID-19  lockdown 
crisis has caused human workforce crisis, hence a 
lot of apprehensions exist for food crisis.67

WAYS HOSPITALS ARE APPLYING 
INFECTION CONTROL IN RESPONSE TO 

COVID-19

Following are the key concepts to prevent 
COVID-19 among healthcare professionals.68

• Reduce hospital hazards. During the 
pandemic crisis, all nonessential elective 
procedures should be deferred, and if  
possible, telemedicine service should be 
provided to reduce hospital visits to avoid 
COVID-19 contacts.

• Separate infected patients. The suspected 
or confirmed COVID-19 patients should 
be isolated to protect patients from 
hospital-acquired infections and to prevent 
the spread of this disease.

• Provide safety to healthcare personnel. 
Providing adequate number of PPE to 
healthcare providers and limiting the time 
of service to avoid overwork and fatigue, 
which is likely to reduce service.

COVID-19 AND THE CHALLENGES 
IT POSES FOR LMICS

According to Johns Hopkins University, 
 globally, COVID-19 has infected more than 
2.6  million people and at least 183,000 have died 
till April 22, 2020.69 The challenges of COVID-19 
on the healthcare systems are expected to be 
much different in HICs and LMICs.70 Although 
LMICs can manage low-order endemic success-
fully, massive pandemic can quickly produce 
 terrible human misery of this century. Lancet’s 
editorial describes that the majority of LMICs 
are not at all ready to face such a catastrophe. 
LMICs’ healthcare systems are not based on 
a  strong foundation.70 Another recent article 
describes “the severity of SARS–CoV-2  pneumonia 
poses a great strain on critical care resources in 
hospitals, especially if  they are not adequately 
staffed or resourced.”71 Hence, for the last almost 
five months, statesmen, political leaders, policy 
makers, and health managers are struggling with 
the threat of the novel coronavirus pandemic and 
its worldwide spread.72,73 It was expected that the 
situation in LMICs would be as worse as possi-
ble, with possibly uncountable deaths leading to 
poverty and disrupting the regional geopolitical 
environment. Nonetheless, the number of 
reported cases and mortality rate in South Asia 
has remained relatively low in comparison to 
modern countries such as the US, Italy, Spain, 
France, the UK, etc.74,75 As on April 22, 2020, 
public authorities of the South Asian Association 
for Regional Cooperation (SAARC), which com-
prises India, Pakistan, Bangladesh, Nepal, Sri 
Lanka, Maldives, Bhutan, and Afghanistan, had 
reported just 35,297 confirmed cases and 1,021 
deaths, despite having a population of 1.7 billion, 
accounting to 21% of the world’s total popula-
tion.76,77 COVID-19 deaths (85–90%) principally 
were among over 60–65-year-old patients.75,78 
India, Pakistan and Bangladesh have 5–8% and 
2–3% of their populations aged over 60 and 
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70, respectively.75 in 65 years and above in Italy, 
France, Spain, UK, and USA 22.752%, 20.035%, 
19.375%, 18.396%, and 15.808%, respectively.79 
These demographic differences may contribute to 
the low risk of COVID-19.75 Although India, 
Pakistan, and Bangladesh have minimal posses-
sions for a social welfare program, the truth is that 
they have better social bounciness than many 
HICs. People of these countries commonly do not 
depend as much on the public system and have 
higher knowledge, attitude, and practice in man-
aging natural disasters. Moreover, strong commu-
nity feelings and religious societies could play a 
valuable role in supporting social resilience.75 
Currently, India, Pakistan, and Bangladesh are 
almost self-reliant for their food production due 
to high import tax barriers on food imports that 
make these countries less in need of global food 
supply chain.75

HAND HYGIENE, COVID-19, AND LMICs

Healthcare-associated infections signify a 
substantial public health risk to patient safety, 
distressing patients’ globally by increasing high-
level sufferings and death rates, increasing the 
length of  hospital stay, and overall increase in 
healthcare expenditure for individual as well as 
community.6,80,81 Hand hygiene practice among 
healthcare workers (HCWs) is one of  the best 
approaches to minimize the frequency of  HCAIs 
and spread of  antimicrobial-resistant microor-
ganisms in both HICs and LMICs, as it is a 
cheap and effective way to control infection in 
hospital practice.30,82,83 Moreover, hand hygiene 
effectively controls pathogenic infection in both 
patient and healthcare regions.83 The patient 
sector comprises the patient and his or her 
immediate settings that include furniture and 
other inert pieces of  stuff  that are indicated to 
be polluted with pathogens of  patient. The 
healthcare sector embraces all other surfaces 
(including other patients) and possesses 
high-level contamination by microbes that are 

external and perhaps contagious to infect the 
patient.83–85 Thus, the following five approaches 
of  hand hygiene have been advocated: “(1) 
Before touching a patient. (2) Before clean/ 
aseptic procedures. (3) After body fluid expo-
sure/risk. (4) After touching a patient. (5) After 
touching patient’s surroundings” (Figure  1). 
WHO’s strategies and benefits of  sanitizing your 
hands are illustrated in Figures 2 and 3.67,68 
Currently, COVID-19 pandemic demands a sim-
ilar approach to prevent infection, transmission, 
and safeguarding our community.

Respiratory infections are usually spread 
through droplets of diverse sizes86: If  the constit-
uent parts of droplets are >5–10 μm in diameter, 
they are called respiratory droplets, and if  they 
are <5 μm in diameter, they are called droplet 
nuclei.87–89 Accessing the existing research find-
ings revealed that the COVID-19 virus is mainly 

FIG 1. WHO Advocated and Currently 
Promoting Five Occasions when Health 
Professionals Must Sanitize their Hands as 
Essential Requirements for Prevention of 
COVID-19 Infection.
Source: World Health Organization. WHO 
guidelines on hand hygiene in healthcare, 
WHO Press, Geneva, Switzerland, 2009. 
Available from: https://www.who.int/gpsc/5may/
background/5moments/en/ (accessed June 6, 2020).

https://www.who.int/gpsc/5may/background/5moments/en/
https://www.who.int/gpsc/5may/background/5moments/en/
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FIG 2. How to Hygienize Your Hands Precisely to Save Yourself  from COVID-19 Infection.
Source: United Nations. Handwashing/hand hygiene. Available from: https://www.unwater.org/
water-facts/handhygiene/ (accessed June 6, 2020).

https://www.unwater.org/water-facts/handhygiene/
https://www.unwater.org/water-facts/handhygiene/
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communicated among people through respira-
tory droplets and contact routes.64,90–94 Droplet 
transmission arises if  a person is in close contact, 
that is within 1 m, of a patient having respiratory 
disease with coughing, sneezing, etc. and conse-
quently that individual is in danger to have his/
her mucosae (mouth and nose) or conjunctiva 
(eyes) pregnable to those droplets.86 COVID-19 
also spreads through objects or materials which 
are likely to carry infection, such as clothes, uten-
sils, and furniture, in the nearby settings of an 
infected person. Hence, communication of 
COVID-19 virus occurs thru (1) direct contact 
with infected people, and (2) indirect touch with 
surfaces, floors, door handles, calling bell buzzers, 
etc. used by the infected person; this can even be 
possible through physician’s stethoscope or other 
medical equipment.64,95,96

A study was conducted to compare the follow-
ing six different handwashing procedures: (1) Soap 
and water; (2) Alcohol-based hand sanitizer 
(ABHS); (3) sodium dichloroisocyanurate 0.05% 
(NaDCC [pH = 6]); (4) high-test hypochlorite 
(HTH [pH = 11]); (5) high-test hypochlorite stabi-
lized (NaOCl [pH = 11]); and (6) non-stabilized 
sodium hypochlorite solutions generated (NaOCl 
[pH = 9–11]) for the prevention of Ebola virus dis-
ease (EVD) is reported to be useful.97 A study 
reported that washing and cleaning contaminated 
hands with soap and water for 30 s (>3.0 ± 
0.4  log10) was statistically significantly efficient 
than alcohol-based hand sanitizers (2.8 ± 
1.5  log10) used in Murine norovirus 1 (MNV1), 
genomic copies of MNV1 (>5 log10), noroviruses 
GI.4 (>6 log10), and GII.4 (4 log10). Additionally, 
propanol-based hand sanitizer demonstrated 

FIG 3. WHO’s Multimodal Hand Hygiene Improvement Strategy in Saving Lives from COVID-19 
Global Pandemic.
Source: World Health Organization. WHO Saves Lives: Clean Your Hands, May 5, 2019. 
“Clean care for all—It’s in your hands.” Available from: https://www.who.int/infection-prevention/
campaigns/clean-hands/advocacy-slides-2019_long.pdf?ua=1 (accessed June 6, 2020).

https://www.who.int/infection-prevention/campaigns/clean-hands/advocacy-slides-2019_long.pdf?ua=1
https://www.who.int/infection-prevention/campaigns/clean-hands/advocacy-slides-2019_long.pdf?ua=1
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almost no effect in removing genomic copy of nor-
oviruses GI.4, GII.4, and MNV1 being >2.6, >3.3, 
and >1.2 log10 polymerase chain reaction (PCR), 
respectively.98 Soap is principally considered as one 
of the top cleaning agents for viruses, including 
COVID-19, for hands because it disintegrates the 
outer lipid layer of the virus. Soap contains amphi-
philes compound, which dissolves the outer lipid 
layer of COVID-19. Thus, soap and water washing 
not only removes the COVID-19 virus from hand 
surface but also kills the life-threatening virus.99,100 
Hence, soap and water handwashing and main-
taining hand hygiene strategies should be utilized 
in LMICs to prevent HCAIs and community- 
acquired infection of COVID-19. However, it is to 
be mentioned that, in addition to protective hand-
washing measures, effective antiviral therapeutic 
agents need to control the severity and progression 
of the infection. Unfortunately, such specific anti-
viral therapeutics are yet to be available against 
COVID-19; till then, handwashing practice is an 
easy and useful protective measure. 

CONCLUSIONS AND RECOMMENDATION

As mentioned, existing evidence shows that 
frequent handwashing can slow down COVID-19 
spread and provides a reasonable health benefits 
and cost-effective practice to reduce COVID-19-
associated disease burden, including respiratory 
tract infections. In conclusion, maintaining social 
distancing and practicing simple exercises, such 
as frequent handwashing, is likely to provide an 
additional shield against the COVID-19 pan-
demic, possibly by reducing the hand-to-face 
viral transmission. In this pandemic situation, 
frequent handwashing would be a well-inten-
tioned practice. Although in many densely popu-
lated LMICs, maintenance of social distancing is 
a challenging issue because the poverty line is 
high, people need to live in an extremely crowded 
environment equally for housing, workplace, 
and  local  traveling.40,101,102 Therefore, frequent 
soap handwashing remains as one of the top 

 preventive measures to the current COVID-19 
pandemic—the fatal human health threat of this 
century.
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